[Synapse maturation and autism: learning from neuroligin model mice].
Autism is a neurodevelopmental disorder characterized by impairments in social interaction, communication, and restricted and repetitive behavior. Synaptic defects have been implicated in autism; nevertheless, the cause is still largely unknown. A mutation that substitutes cysteine for arginine at residue 451 of Neuroligin-3 (R451C) is the first monogenic mutation identified in idiopathic autism patients. To study the relationship between this mutation and autism, we generated knock-in mice that recapitulated this mutation. The knock-in mice were born and grew up normally without showing any major physical phenotypes, but showed a deficit in social interaction. We studied synaptic function in the layer II/III pyramidal neurons in the somatosensory cortex and found inhibitory synaptic transmission was enhanced in the knock-in mice. The administration of GABA blocker rescued social interaction, suggesting that this caused autistic behavior in these mice. We also found, by Morris water maze test, that spatial learning and memory were significantly enhanced in the knock-in mice. Electrophysiology in the CA1 region of the hippocampus revealed that LTP, the NMDA/AMPA ratio, and NR2B function were enhanced, indicating that synaptic maturation was impaired in the knock-in mice. This may cause the deficit in social behavior and extraordinary memory ability occasionally seen in autistic patients.